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Job Specifications during the Era of Disruption and
Industry 4.0
Ana A., Ismail A., Kustiawan I., Meirawan D., Nugraha E.
Abstract: This research synthesizes study findings about job
specifications in the era of disruption and industry 4.0. Industrial
revolution 4.0 era, based on digital technology, artificial
intelligence, robotics, and automation, changes the type of jobs in
the workforce to keep accelerating and unpredictable. The
journals studied are from 2015 to 2019. This research focuses on
the problem of job specifications in the era of disruption and
industry 4.0 era in Taiwan. Revolution industry 4.0 brought more
significant changes to all aspects, including education. The
assessment and comparison of education management in Taiwan
has led to the industry 4.0. Besides analyzing the types of jobs and
competencies that graduates must have in accordance with
industry 4.0 demands, this research also discusses job
specifications that will still exist and new competencies that must
be developed in order to face industry 4.0 in Taiwan. Vocational
education as an education that creates job-ready graduates, must
be ready to face industry 4.0. Therefore, this research discusses
the ways in how to anticipate this problem. The research method
used in this research uses literature review by analyzing journals
related to job specifications and industry 4.0 competence. Based
on several studies that have been carried out, the types of jobs that
will still survive and the types of new jobs that will exist to face
industry 4.0 can be classified, as preparation for the development
of vocational education.
Keywords : Industry 4.0, job specifications, competence.

I. INTRODUCTION

This is revolution industry

4.0 is centered that use of
mass production technology that is flexible [1]. Humans will
coordinate with machines that operate independently [2].
Revolution industry 4.0 era is used to control the production
process by using time synchronization as well as unification
and adjustment of production [3]. Revolution industry 4.0 is
carried out three interrelated factors between one factor and
the other, namely; 1) digitization and interaction of
economics with simple techniques towards economic
networks with complex techniques; 2) digitization of
products and services; and 3) new market models [4].
Artificial intelligence is a characteristic of revolution
industry 4.0 era.
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One of the forms in applying that is robots used to replace
human labor, lack of production costs are cheaper, more
effective and efficient. Revolution industry 4.0 is a phase by
technological revolution that changes mindset and way of
human activity works scale, scope, complexity, and
transformation previous phase. Each country has different
characteristics; therefore, each country must be able to
respond as a changes an integrated and comprehensive
manner. The response should involve every global political
stakeholder, ranging from the public sector, private sector,
academic, to civil society lack of revolution industry 4.0 era
challenges can be managed into opportunities.
In many countries, including Taiwan, revolution industry
is a term used for Industry because the term "fourth industrial
revolution" is more interesting and more familiar than
Industry 4.0 [2]. We are beginning of fourth industrial
revolution built a much more digital revolution and mobile
internet everywhere, smaller and more powerful sensors that
are becoming effectively and efficiently by technology [6].
Global research trends and Taiwan's research performance
are mostly related of revolution industry 4.0 era. Five fields
of research related are 3D printing, Internet of Things (IoT),
Big Data, Artificial Intelligence (AI), and Cloud Computing
[7].
In many way to face revolution industry and disruption
phenomenon to prevent various impacts on people's lives,
like jobless or unemployment. The Employment and Social
Outlook Trend in 2018 showed number of unemployed
people globally by 2019 is expected to reach 204.000.000
people and increased to 206.700.000 unemployment. Almost,
this condition experienced by western countries. Indonesia is
also predicted unemployment rate in February 2018 is 5.33%
or 7.01 million of the total 131.55 million workforces [8].
The problem of unemployment and competitiveness of
human resources is a real challenge for Indonesia. The
challenges facing Indonesia are also compounded by the
demands of companies and industries. The job market
requires multi-skills graduates coming in units and created by
education systems, both secondary education and higher
education [9]. Revolution industry 4.0 brougth more
challenges like encourage innovation and the creation of
vocational education. The government needs to review the
relevance of vocational education and employment to
respond to changes, challenges, and opportunities of industry
4.0 while continuing to pay attention to humanities. The
challenges of vocational education are increasingly complex
with industry 4.0. Therefore, to answer these challenges, it is
necessary to analyze the relevant competencies to be
developed in facing Industry 4.0.
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The analysis is carried out by obtaining data among
academics (teachers, lecturers) and practitioners (industry)
regarding expertise relevant to Industry 4.0 and to start
planning regarding what types of expertise are needed in the
future in facing Industry 4.0.
II. METHOD
Literature review is identified by browsing the Web of
Sciene database, followed by Scopus by entering the
keywords "revolution industry 4.0 job specifications" and "
revolution industry 4.0 job competency,” resulting in 20
articles from the last 5 years, ranging from 2015 until 2019.
The 20 articles that were obtained were then read, analyzed
and coded using a spreadsheet program.
Coding Scheme
The coding scheme is adapted from a structured/systemic
approach on literature review. The approach uses four main
categories in analyzing articles, namely:
a. Basic data: author, year of publication, journal, place of
study
b. Research method: research methodology, method,
theme, data collection, analytical method, research
results
c. Content analysis: revolution industry 4.0, vocational
education, revolution industry 4.0 job specifications and
competency, content areas and designed paths (i.e., how
researchers analyze and classify the types of jobs
designed to face industry 4.0).
d. Discussion: issues discussed, future instructions,
personal comments.

various 4.0 technologies used in the industry to increase the
productivity and effectiveness of the production process [18].
In addition, Industry 4.0 will show how industries and
work environments are very dependent on Cyber Physical
System (CPS) and its implementation on smart factories [13].
Various aspects, including the most important competency
expertise, will also be heavily affected by Industry 4.0 [19]
accompanied by the phenomenon of the disruption era that
keeps going very fast. Workers in the future will be highly
demanded to have a high level of skill and competence in the
use of various advancements in CPS-based technology that
are clearly very different from the current state of the industry
[20] [21] [22].
Various expertise competencies that exist in vocational
secondary education must begin to think of new strategies in
fierce competition between robots and humans, such as
human-machine cooperation that will be widely used by
smart factories [23] [24]. So it is necessary to pay attention to
various competencies prepared by vocational schools to
create graduates who can compete. It is also important to pay
attention to the relevance of expertise competencies with
conditions of dynamic and rapid industrial revolution
industry by various challenges and shifts that occur in this
disruption phenomenon. In the picture below, framework and
digitization in facing Industry 4.0 can be seen, namely
technology digitization is a framework in all aspects to face
Industry 4.0 [25].

III. RESULT AND DISCUSSION
Industry 4.0 created a term has attracted a lot of attention
from various groups, ranging from academics, practitioners,
government officials, and politicians around the world.
Revolution industry 4.0 is the current trend towards
automation and data exchange in manufacturing technology.
Includes cyber physical systems, Internet of Things, and
cloud computing [10]. Revolution industry 4.0 created and
referred to as a "smart factory." In a modular, structured
smart factory, physical system monitors cyber-physical
processes, makes virtual copies of the physical world, and
makes decentralized decisions. Internet of things refers to
cyber physical systems that communicate and cooperate each
other and humans in real time through internet services, both
internal and cross-organizational services are offered and
used by participants throughout the value chain [11].
The fourth wave of revolution is in the middle of life,
marked by a wave of sophisticated technology and the
emergence of various digital industries through the
transformation of the 9 pillars of sophisticated technology
[12] [13]. The challenges of knowledge and competence that
are closely related to the era of disruption and industry 4.0
require a new strategy to prepare Human Resources (HR) that
can compete and meet various needs that continue to develop
[14] [15]. Revolution industry 4.0 will direct a substantial
reduction in various low skills based on the standards applied
in workforce and increasing high skills activity, including
planning, controlling, and tasks related to Information and
Technology (IT) [16] [12] [17]. This is also strengthened by
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Figure 1. Industry 4.0 framework and contribution of
digital technologies.
A. Job Specifications in Taiwan
The era of industry 4.0 makes a profound change and
impact, both for the industry and for the workers. This change
demands innovation in the industry [26]. This happens
because in the era of Industry 4.0, convenience is a priority
for consumers in determining which industries will be used
for various needs. One important component in the era of
Industry 4.0 is the factory or industry in the future that will
shift and divert not only equipment, sensors, workers, and
others that are linked through automatic information
switching, but it will also replace the intellectual intelligence
of workers in predicting, processing and managing systems in
factories or industries.
This is called a smart factory that is able to replace the jobs
of workers with the CPS system to achieve large profits and
low costs [27].
As a result, industries will
be required to improve and
increase its capacity to be
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able to compete. This phenomenon occurs in various fields
including Human Resources (HR) or workers [28].

In this era of Industry 4.0, some tasks that workers must
have are skills such as being widely knowledgeable in
information and technology, able to make decisions, solve
problems, execute tasks properly, sharpen social abilities in
the work environment, be optimistic, and be experts in their
fields for at least 2 years [29]. Based on the description of the
tasks carried out in the industrial era above, it can be
concluded that workers must be able to develop their skills to
be able to fulfill industry needed in revolution industry era.
The placement of PMI (Indonesian Migrant Workers) in
several countries carried out by the National Board of
Placement and Protection of Indonesian Workers (BNP2TKI)
in the last 3 years with placement in 25 countries can be seen
in table 1 below:
Table 1. Placement of PMI by Country, Period of
2019 (September).
NO
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

COUNTRY
MALAYSIA
TAIWAN
HONGKONG
SINGAPORE
SOUTH KOREA
SAUDI ARABIA
BRUNEI
DARUSSALAM
ITALY
PAPUA NEW GUINEA
UNITED ARAB
EMIRATES
KUWAIT
MALDIVES
OMAN
JAPAN
POLAND
SOLOMON ISLANDS
RUSSIA
ZAMBIA
QATAR
GABON
BAHRAIN
TURKEY
MACAO SAR
SRI LANKA
JORDAN
OTHERS
TOTAL

2017
6.945
4.453
6.687
1.162
386
648
391

YEAR
2018
6.389
6.4111
6.086
1.355
762
839
515

2019
7.120
6.962
4.598
1.599
1.049
512
444

71
27
187

79
13
72

512
59
59

68
10
79
46
4
8
8
15
99
7
15
15
2
5
2
111
21.451

73
72
52
24
1
27
3
20
42
13
12
18
1
12
1
116
23.008

34
31
27
25
22
13
12
11
10
10
9
7
7
2
1
31
22.796

Figure 1. 10 Countries with the most job vacancies.
Source: http://www.bnp2tki.go.id
In Figure 1 above, it can be seen that Taiwan has the most job
opportunities with 65,119 jobs for foreign workers. This is a
consideration and an appeal for job seekers to be able to take
these opportunities. Other support can be seen from the
number of SIPs issued by the country concerned. In
connection with this SIP, it functions as a permit granted by
the Government to PPTKIS to recruit prospective migrant
workers from certain regions, for certain positions, and to be
employed in certain prospective users for a certain period of
time. Taiwan has other attractions for foreign workers such as
PMI who work or want to work in Taiwan. Among them are
high salaries and health insurance for foreign workers which
is in full attention of the country of Taiwan which was
delivered directly by John Chen, Chair of the Taipei
Economic and Trade Office (TETO) [30].
Some of the industrial fields that are mostly filled by
foreign workers include fisheries, manufacturing,
construction, social work. The more complete information of
the amount of foreign workers in Taiwan in the sectors of
those fields mentioned above can be seen in table 2 below:
Table 2. Number of Foreign Workers in Taiwan.
Industry
Total
Indonesia Philippines Thailand
Fisheries
10.713
6.860
1.706
20
Manufacturing 366.127
52.448
103.223
54.837
Construction
6.451
1.333
68
3.155
Social Work
711.001
271.583
155.560
60.423
Total
1.094.292 332.224
328.489
138.415
Source: Processed from Workforce Development Agency, MOC 2019

Source: http://www.bnp2tki.go.id
From table 1 above, it can be seen that the placement of the
highest PMI is in Malaysia (first rank), Taiwan (second rank),
and Hong Kong (third rank). This shows that these countries
have high attractiveness for PMI in 2017-2019. Out of all the
considerations in why workers are interested in being able to
work in certain countries, one of which is the amount of
opportunities or job vacancies as illustrated in Figure 1
below:

Vietnam
2.127
155.618
1.895
223.443
383.083

Some of the industries that have the most opportunities for
PMI to work include fisheries, manufacturing, construction
and social work. Judging from the information in table 2
above, it can be concluded that PMI fills the most in social
work industries in 2019 with 271,583 people.
Therefore, there are things that need to be improved and
prepared by prospective workers to be able to fill the industry
sector well.

Some types of work in the
social work industry include
nursing, household assistants,
nurses in institutions, and
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nurses for families [31]. The preparation to start working in
the field of social work industry is by preparing several
things, such as: first, skills in getting information, operating
media, and technology [32]. In other terms, technology
literacy is a must. What is meant by information, media and
technology skills include media literacy, visual literacy,
multicultural literacy, global awareness, and technological
literacy. Second, skills in learning and innovation which
include creativity and curiosity, problem solving and risk
taking. Third, skilled in life and learning such as having
leadership and being responsible, having ethical and moral
values, productivity and accountability, flexibility and
adaptation, social and cross-cultural, initiative and
self-directed. Fourth, having the ability to communicate
effectively such as being able to work in teams and
collaborate, having personal and social responsibilities,
communication must be interactive and have a national and
global orientation [28].
B. Industry 4.0
Industry 4.0 becomes a challenge for all nations in
preparing qualified human resources [33]. Digitalization and
intelligence of the manufacturing process is a necessity for
industry today. The manufacturing industry is now changing
from mass production to specialized production [34]. Rapid
advances in manufacturing technology and applications will
help to increasing productivity [35]. Revolution industry 4.0
era term is defined as a new level of organization and control
over entire product life cycle value chain; it is directed at
customer needs that becomes increasingly individual.
Revolution industry is a realistic concept that includes the
Internet of Things, Industrial Internet, Smart Manufacturing,
and Cloud Manufacturing [36]. Industry 4.0 deals with tight
human integration in the manufacturing process with the aim
of having continuous improvements and focus on
value-added activities and avoids waste [37].
Revolution industry needed is to convert regular machines
into independent machine learning and independent learning
to improving overall performance and maintenance
management with the interactions around it [38]. Industry 4.0
aims to build an open and smart manufacturing platform for
industrial-network information applications. Monitoring
real-time data, tracking product status and position, and
holding instructions for controlling the production process
are the main requirements of Industry 4.0 [39]. At the
moment, the lack of powerful tools is still a major obstacle in
exploiting the full potential of Industry 4.0. In particular,
formal methods and system methods are very important to
generate Industry 4.0, which presents unique challenges [40].
To answer these challenges, researchers will conduct an
analysis about the types of competencies that are in
accordance with Industry 4.0 and what types of competencies
do not yet exist to answer the challenges of the Industry 4.0
itself.
C. Industry 4.0 and Future Jobs
In the fourth industrial revolution era, disruptive
technology comes very quickly and is feared to threaten the
existence of long-standing companies and their workforce.
History records that industrial revolution has claimed many
lives with the downfall of giant corporations [41].
Entrepreneurs are demanded to be skilled in utilizing
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technological sophistication such as Internet of Things (IoT)
and robotics. Industry 4.0 in its implementation will not cut
employment for humans. However, there is a shift in future
work needs [42]. In this case, humans must be able to adjust
to the needs of these competencies [43].
There are a number of jobs that actually require a lot of
manpower, but the demand is still lacking. The results of the
analysis of Human Resources with the ability to match
industry demands are also not too many. The fields that
require a lot of manpower in the future are those related to
information and technology [44]. Some jobs now do not
require physical presence and perfection of appearance; they
are enough only with digital technology. There will be more
of this type of work in the future.
Human Resources must adjust to the needs of work in the
future, it requires awareness in the community to understand
what is needed by Industry 4.0 [37]. Employment is more
inclusive, giving everyone the opportunity to create skills or
reskilling, or upskilling, or improving quality [45].
Vocational education as a creator of human resources who
are ready to work, needs to continue to increase its quality in
vocational education and skills training for high school and
university graduates in supporting their development in terms
of effective resources [46] to be ready to work and ready to
enter Industry 4.0.
IV. CONCLUSION
Industry 4.0 provides change in educational innovation.
Industry 4.0 prepares graduates for more complex jobs,
where smart robots will replace people in certain activities.
Rapid advances in manufacturing technology will help to
increasing productivity. Vocational education as an
education that creates job-ready graduates must be able to be
ready to face Industry 4.0. Based on several studies that have
been carried out, the types of jobs that will still survive and
the types of new jobs that will exist to face industry 4.0 can be
classified, as preparation for the development of vocational
education.
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